Species in wetlands provide ecosystem services, and protect the sustainable environment for human beings. The wetland biodiversity has been impacted at Mohangonj in Bangladesh due to the development of major environmental threats. The present research is undertaken to report the species status, wetland properties, and major environmental pressures in each wetland ecosystem. Among the recorded species, the total percentage of visible, threatened, endangered, and extinct species was 69.23, 18.62, 10, and 1.92% in these wetland ecosystems, respectively. The highest number of threatened species was found in the wetland of Aizda (29%); the lowest was in Khalaura (8%). The maximum number of endangered species was noted in the wetland of Sonarthal (16%), and the minimum was in Chadra (4%) wetland. Four percent species were in the extinct category at some of the wetland ecosystems. Wetland biodiversity protects wetland ecosystem services and the sustainable environment for species conservation. Continuous monitoring of wetland biodiversity might be helpful for the conservation of species in the wetland ecosystem.
Introduction
Wetlands are one of the world's key natural resources. It is the transition between land and water and are the most productive ecosystems in the world. Wetlands can be natural or artificial such as marsh, fen, and peat land; wetland's water may be permanent or temporary, static or flowing, and fresh or brackish, including the areas of marine water, the depth of which at low tide does not exceed six meters [1] . The biodiversity of the wetland ecosystem is variable in the world; it encompasses the range of living things, the degree of genetic variation, and the wealth of different habitats within a particular ecosystem. The wetland habitat is distinct from any other land-based terrestrial habitats, and the organisms of this ecosystem face specific environmental problems. However, most of these problems are overcome through the development of a plant or animal's distinctive behavior. These wetland species are visible in different climatic regions due to their typical characteristics in various parts of the world; they are not confined to certain areas or particular zones of latitude as are most of the great global biomes, such as rain forest, savanna, and desert area. As a consequence, wetlands are a great source of global biodiversity within the major climatic belts due to the evolved collection of animals and plants.
Although some species are able to overcome environmental threats, wetland species are still vulnerable in the world. The reduction of species is a common phenomenon in the wetland and terrestrial ecosystem. Since the year 1600, some animal species disappeared due to the introduction of alien species, habitat destruction, hunting or deliberate execution, human population growth, unsustainable patterns of consumption, increasing production of waste, urban development, and international conflicts [2, 3] . 150 animal species are isolated from wetland habitats, and 33 are at risk in their habitats; 125 species are critically endangered; 220 are vulnerable; and 98 are threatened in wetland ecosystems [4] . In Florida's wetland ecosystem (USA), 131 species are state red listed, 67 are federally endangered species, and 835 species are considered rare [5] . Similarly, the Hakaluki wetland at 2 Advances in Ecology Sylhet in Bangladesh faces species scarcity. It contains more than 238 interconnecting wetlands, but most of the species are rare, endangered, threatened, and vulnerable in this wetland ecosystem [6] [7] [8] . As a consequence, the relationship between wetland biodiversity, ecosystem services, and human benefits received much more attention for the protection of the wetland biodiversity [9] [10] [11] .
Bangladesh is rich in wetland biodiversity with 280 fresh water and 490 marine species available at different wetland ecosystems [12] . These wetlands provide natural ecosystem services such as water, fish, edible animals, wood, energy, and recreational activities [13] [14] [15] . However, wetland species and ecosystem service vulnerability are elevated in Bangladesh due to the agriculture land conversion, forest clearing, climate change, harvesting of natural resources, and the introduction of alien species [16] that lead to the deterioration of wetland resources. The depletion of the wetland resource also depends on the wetland type and ecosystem services, as they are valuable to human beings [17] . For this reason, substantial investments are needed to systematically inventory wetland resources for full documentation [18, 19] . Therefore, the documentation of species status in the Mohangonj wetland might be helpful for the protection of wetland ecosystems which leads to the defense of biological diversity and sustainable environment.
Materials and Method

Description of Study Area.
Wetland species diversity was recorded at Mohangonj upazila in Netrokona district in Bangladesh from January to December in 2013. The selected wetlands were Nagadura, Dingaputa, Chadra, Sonapeti, Aizda, Firail, Nader, Sonarthal, and Khalaura. The geographical location of the Mohangonj upazila (Netrokona district) is an area of 243.20 sq km; it is bounded by Barhatta and Dharmapasha upazilas on the north, Madan and Khaliajuri upazilas on the south, Jamalganj and Khaliajuri upazilas on the east, and Atpara upazila on the west. The geographic coordinates of Mohangonj upazila are 24 ∘ 52 21 N 90 ∘ 58 32 E degrees. The sites of the study are illustrated in Figure 1 . Photographic scenarios of wetlands are highlighted in Figure 2. 
Data Collection.
The status of wetland species, properties of the different wetlands, and the environmental threats were documented from the study areas with the help of lab research assistants. Information was collected through interviews with approximately 10 people who live in the study area. The properties of wetland ecosystem such as wetland area, water life, topography, type of wetland, major crops, and use of water were recorded in Table 1. Tables 2 and 3 highlight information regarding the status of visible, threatened, endangered, and extinct species. Major environmental threats and their impacts on wetland biodiversity, ecosystem service, and sustainable environment were noted ( Figure 3 ). The percent of visible, threatened, endangered, and extinct species was analyzed based on the total number of recorded (1) Nagadura (2) Dingaputa (3) Chadra (4) Sonapeti (5) Aizda fish, aquatic plant, and bird species at different wetland ecosystems which are highlighted in Table 3 and Figure 4 .
Results
Properties of Wetland Ecosystem.
All wetlands are natural in the study areas. Wetland sizes were variable in both the dry and rainy seasons. The wetland size of Nagadura, Dingaputa, Chadra, Sonapeti, Aizda, Firail, Nader, Sonarthal, and Khalaura was 50, 115200, 200, 120, 100, 120, 200, 120, and 125 acres, respectively, during the rainy season. Among all the wetlands, the smallest wetland was Nagadura at 50 acres, and Sonapeti, Aizda, Sonarthal, Firail, and Khalaura were similar in size during the rainy season. The ranges of the wetland areas were 5 to 20000 acres in the dry season. Some of the wetlands were similar in size during the dry season such as Sonapeti, Firail, Nader, and Khalaura. Rainfall is the main source of water for all wetlands. Water life was variable in the different wetlands; also topography of the wetlands was flat to medium high. Generally, water is used for irrigation purposes in rice fields, the major crop in Bangladesh (Table 1) . 21, 12, 13, and 8% in the wetlands of Nagadura, Dingaputa, Chadra, Sonapeti, Aizda, Firail, Nader, Sonarthal, and Khalaura, respectively. A total of 18.62% of species were threatened in these wetland ecosystems ( Table 3 ). The threatened species were Boal (Wallago attu), Balihash (Anas platyrhynchos), Bog (Ardeola grayii), Gangchil (Larus ridibundus), Machranga (Alcedo atthis),and Pankouri (Phalacrocorax fuscicollis) ( Table 2 ). The highest percent of the threatened species was recorded in the wetland of Aizda; the lowest was in the Khalaura wetland, and similar numbers of the threatened species were found in the wetlands of Dingaputa, Chadra, and Firail (Table 3 and Figure 4 ).
Major Threats for Wetland Ecosystem
Endangered Species.
The percent of endangered species was 9.52, 10, 4, 9, 8, 9, 12, 16, and 12.5% in the wetlands of Nagadura, Dingaputa, Chadra, Sonapeti, Aizda, Firail, Nader, Sonarthal, and Khalaura, individually. Among these records, species of Pabda (Ompok pabda), Chital (Chitala chitala), Ilish (Tenualosa ilisha), and Kalim bird(Porphyrio porphyrio) were found to be endangered species ( Table 2 ). The highest percent of the endangered species was found in the wetland of Sonarthal (16%); the lowest was in the Chadra (4%) wetland.
A total of 10% of species were endangered in these wetland ecosystems (Table 3 and Figure 4 ).
Extinct Species.
Four percent of the extinct species were found in the wetlands of Nagadura, Sonapeti, Nader, and Khalaura (Table 3 and Figure 4 ). The species of Shukun (Gyps 
Indian Pond Heron or Paddybird
Ardeola grayii Shukun * * *
Bengal Vulture
Gyps bengalensis Machranga *
Common Kingfisher
Alcedo atthis Pankouri *
Indian Cormorant or Indian Shag
Phalacrocorax fuscicollis Kalim Bird * *
Purple Moorhen or Purple Swamphen
Porphyrio porphyria Gangchil *
Black Headed Gull
Larus ridibundus * indicated threatened species. * * indicated endangered species. * * * indicated extinct species. The percent of visible, threatened, endangered, and extinct species was found based on the total recorded fish, aquatic plant, and bird species.
bengalensis) was identified as an extinct. A total of 1.92% of species were extinct in these wetland ecosystems (Table 2 ).
Discussion
Wetland biodiversity is the key natural resource for maintaining sustainable environment. It protects many species for a long period of time and maintains friendly interaction among different species in their ecosystems. Wetland species interaction at Mohangonj upazila in Bangladesh has deteriorated in the form of species vulnerability even though it has a diverse geology, a large river network, and few big lakes. Many of these wetlands have already lost their biodiversity and ecosystem services because of intensive agriculture and aquaculture, logging, development of residential area, invasive alien species, soil and water pollution, hunting/trapping, severe climate change, constructing dams for water management, human disturbance, transport/service corridors, intensive rice cultivation, and high use of pesticides and fertilizers in the wetland crop fields (Figure 3 ). References [20] [21] [22] report that loss of wetland habitats and land degradation are the consequences of overexploitation, alien invasive species, climate change, and pollution. Since early decades, these types of issues have been increasing severely in the wetland ecosystem area [23] . As a result, among the recorded species, the total percentage of visible, threatened, endangered, and extinct species was 69.23, 18.62, 10, and 1.92% in the wetland ecosystems of Mohangonj, respectively. This is similar to how some species have disappeared in other parts of the world such as polar bears, sea turtles, pika, golden frogs, and harlequin frogs [24] [25] [26] [27] and one million species are in an extinction category in the world [28] . Wetland connectivity protects natural ecosystems. This connectivity is important for species richness in wetland ecosystem because of the development of suitable habitats for species conservation [29] . But the sustainable agricultural system has focused on the expansion of agricultural farming which is the global principal driver to the loss of wetland connectivity and natural resources [30] [31] [32] . As a consequence, people in the wetland have been producing agricultural crops intensively. Different pests' biotypes have increased in the crop fields due to different cropping patterns and climate change. They have been applying pesticides in their crop fields for the protection of pests. This type of agricultural activity is important for crop cultivation, but it is the key threat in the wetland ecosystem resiliency [33] [34] [35] . Similarly, consistence land use changes impact wetland biodiversity. For example, two-thirds of 333 farmland species (broadleaved plants, butterflies, bumblebees, birds, and mammals) are threatened by agricultural intensification at the end of the 20th Century [36] . In the same way, some of the species are threatened, endangered, and extinct in the study areas of wetland ecosystem due to intensive sustainable agricultural practices.
Moreover, industrial pollution is the driver of wetland biodiversity depletion [37] . Different types of industries have increased in Bangladesh due to the economic growth and foreign investment. As a result, people do not protect the natural resources in the wetland ecosystem because they earn more money from industry rather than the protection of natural resources in the wetlands. Even though wetland is one of the greatest biological resources for the protection of sustainable environment, it is disrupted due to the inconsideration of natural resources. Reference [38] reports that birds and fish are important bioindicators for maintaining the aquatic vegetation in the wetland ecosystem, but these bioindicators are in decline due to the industrial pollution, habitat alteration, introduction of alien species, and commercial exploitation in the wetland ecosystem [39] . Similarly, the wetland species are threatened, endangered, and extinct in this wetland ecosystem due to these kinds of major environmental threats (Table 2 and Figure 3 ). Since 1970, a total of 3% terrestrial, 14% marine, and 35% freshwater populations have disappeared due to the anthropogenic activities in the world [40, 41] . Sixty percent of the 1,146 freshwater taxa are assessed as threatened, and 228 species are extinct since the last century because of water pollution in the wetland ecosystem [42] . In this circumstance, wetland biodiversity has been continuously threatened all over the world [23] ; nine million different types of plants, animals, and fungi inhabit are dismantled in the earth's ecosystems [43] . These kinds of problems are elevated in the wetland ecosystems because of major environmental threats. These threats also impact wetland ecosystem services such as food, fuel, water, climate regulation, aesthetic, spiritual, recreational activities, and soil nutrient cycling. As a result, some constraints are already established in the wetland areas such as a lack of personal security, basic materials, and good health which leads to deteriorating the sustainable environment for the species conservation.
The wetland ecosystem is significantly important for species conservation, ecosystem service, and sustainable livelihood. This wetland ecosystem is also necessary for carbon sequestration from the atmosphere because of their varied species composition, tree density, and leaf litter deposition. For instance, a high percent of soil carbon is stocked at Himachal Pradesh forest area in India due to the wellprotected forest and its higher biomass which sequesters significantly more carbon compared to other forest ecosystems [44] . As a consequence, wetland biodiversity can reduce global warming and is a local mitigation measure for climate change.
The protection of wetland biodiversity is necessary for the mitigation of climate change. It can be protected in different ways by maintaining the wetlands connectivity, using recommended doses of pesticides and fertilizers in the surrounding crops fields, planning well urbanization, stopping deforestation, avoiding artificial fish culture in the wetlands, managing of the aquatic vegetation properly, avoiding hunting of the migratory birds and other animals, avoiding continuous fishing, monitoring of the species status continuously, harvesting of rainwater, maintaining water flow, increasing the public awareness, inspiring the people who depend on wetland resources for alternative adoption, and implementing rules and regulations for the conservation of wetland resources by the government. Also, changes of the wetland biodiversity and ecosystem services might be maintained through the guidelines of [45] by adopting proactive attitude in support of a sustainable environment. It is expected that wetland biodiversity and ecosystem service will play a vital role at the science-policy interface as described by [46] . Therefore, continuous research and monitoring on wetland biodiversity and ecosystem services are essential for the protection of sustainable environments and climate change in the world.
Conclusion
The status of wetland biodiversity is at an extreme risk due to major environemntal threats. Wetland species are threatened and endangered; some of the species have totally disappeared in the wetland ecosystem. Among the recorded species, the total percentage of visible, threatened, endangered, and extinct species was 69.23, 18.62, 10, and 1.92% in these wetland ecosystems, respectively. As a consequence, wetland ecosystem protection is important for species conservation and the protection of a sustainable environment.
